DIALOG(R)FUe 352:Derwent WPI 

(c) 2002 Derwent Info Ltd. All rts. reserv. 

010262481 

WPI Acc No: 1995-163736/199522 
XRAM Acc No: C95-075733 
XRPX Acc No: N95-128427 

Crystallisation of amorphous silicon films - using a catalyst to 
accelerate the process 

Patent Assignee: SEMICONDUCTOR ENERGY LAB (SEME ); HANDOTAI ENERGY 

KENKYUSHO KK (SEME ) 
Inventor: FUKUNAGA T; MIYANAGA A; OHTANI H; ZHANG H 
Number of Countries: 009 Number of Patents: 016 
Patent Family: 



B 



rBlml IMO 


j\jna 


Date Applicat No Kind 


Date Week 


ThT? A^I A'XI 






EP 94307986 


A 


19941031 


199522 




A 
/\ 


19950519 


TP 93294633 


A 


19931029 


199529 


TP r?! '^^1 HA 
Mr / LjDI 


A 


19950523 


TP 93303436 


A 


19931109 


199529 


TO TlfilC/tn 


A 
/\ 


1 9950721 


JP 94162705 


A 


19940620 


199538 


1 W Z04D /j 


A 


19951201 


TW 94109844 


A 


19941024 199608 






1 9950607 








199610 




A 


1 ooncvicx'X 
lyy /u /ui 


TTQ Qzl'^OQA/lzL 


A 


19941025 


199732 


CN 1110004 


A 

A 


19951011 


CN 94112820 


A 


19941028 


199735 


us 5923962 


A 


19990713 


us 94329644 


A 


19941025 


199934 








US 95430623 


A 


19950428 




CN 1223459 


A 


19990721 


CN 94112820 


A 


19941028 


199947. 








CN 98120978 


A 


19941028 




CN 1238553 


A 


19991215 


CN 94112820 


A 


19941028 


200017 








CN 99106954 


A 


19941028 




JP 2000068204 


A 


20000303 


JP 94162705 


A 


19940620 


200023 








JP 99233210 


A 


19940620 




JP 2000114543 


A 


20000421 


JP 93303436 


A 


19931109 


200031 








JP 99233206 


A 


19931109 




JP 2000138378 


A 


20000516 


JP 93303436 


A 


19931109 


200032 








JP 99233204 


A 


19931109 




US 6285042 


Bl 


20010904 


US 94329644 


A 


19941025 


200154 








US 95483047 


A 


19950607 










US 97928514 


A 


19970912 




KR 273833 


B 


20001115 


KR 9536609 


A 


19951023 


200170 








KR 200013018 


A 


20000315 





w 
m 

S3 
I 

CD 

1— 

m 

8 
1 



Priority Applications (No Type Date): JP 94162705 A 19940620; JP 93294633 A 
19931029; JP 93303436 A 19931109; JP 93307206 A 19931112; JP 99233206 A 
19931109; JP 99233204 A 19931109 

Cited Patents: IJnl.Ref; EP 612102; US 5130264; US 5147826; WO 8603621 

Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 651431 A2 E 31 HOlL-021/20 

Designated States (Regional): DE FR GB NL 
JP 7130652 A 9 HOlL-021/20 

JP 7135174 A 13 HOlL-021/20 



JP 7183540 


A 


16 HOlL-029/786 


TW 264575 


A 


HOlL-049/02 


EP 651431 


A3 


HOlL-021/20 


US 5643826 


A 


26 HOlL-021/228 


CN 1110004 


A 


HOlL-021/208 


US 5923962 


A 


HOlL-021/84 


CN 1223459 


A 


HOlL-021/00 


CN 1238553 


A 


HOlL-021/00 


JP 2000068204 


A 


16 HOlL-021/20 


JP 2000114543 


A 


13 HOlL-029/786 


JP 2000138378 


A 


12 HOlL-029/786 


US 6285042 


Bl 


HOlL-029/04 


KR 273833 


B 


HOlL-021/20 


Abstract (Basic 


): EP 651431 A 



CIP of application US 94329644 
CIP of patent US 5643826 
Div ex application CN 94112820 
Div ex application CN 94112820 
Div ex application JP 94162705 
Div ex application JP 93303436 
Div ex application JP 93303436 
Div ex application US 94329644 
Cont of application US 95483047 
Div ex patent US 5643826 
Div ex application KR 9536609 



Mfg a semiconductor device comprises: (a) disposing a soln. in 
contact with a portion of a Si film on a substrate, the solution 
containing a catalyst for promoting crystallisation of the film; (b) 
crystallising the film by heating. Also claimed is the method using Ni 
as the catalyst and (III) the method as (I) in which crystals grow from 
the catalysed portion to a non catalysed portion and the devices (IV) 
made using the methods. 

USE - Mfr. of electro-optical devices e.g. active matrix liq. 
crystal devices. 

ADVANTAGE - Improved stability and reliability. 
Title Terms: CRYSTAL; AMORPHOUS; SILICON; FILM; CATALYST; ACCELERATE; 
PROCESS 

Derwent Class: E12; E31; L03; P81; Ull; U14 

International Patent Class (Main): HOlL-021/00; HOlL-021/20; HOlL-021/208; 

HOlL-021/228; HGlL-021/84; HOlL-029/04; HOlL-029/786; HOlL-049/02 
International Patent Class (Additional): COlB-033/02; G02F-001/1365; 

HOlL-021/26; HOlL-021/268; HOlL-021/316; HOlL-021/336; HOlL-027/01; 

HOlL-027/12; HOlL-027/13; HOlL-031/00; HOlL-031/062; HOlL-031/10 
File Segment: CPI; EPI; EngPI 



DIALOG(R)File 347:JAPIO 

(c) 2001 JPO & JAPIO. All rts. reserv. 

04890940 **Image available** 

SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 
PUB. NO.: 07-183540 [JP 7183540 A] 
PUBLISHED: July 21, 1995 (19950721) 
INVENTOR(s): OTANI HISASHI 

FUKUNAGA KENJI 

MIYANAGA SHOJI 

CHIYOU KOUYUU 

APPLICANT(s): SEMICONDUCTOR ENERGY LAB CO LTD [470730] (A Japanese 
Company or Corporation), JP (Japan) 
APPL. NO.: 06-162705 [JP 94162705] 
FILED: June 20, 1994 (19940620) 

JNTL CLASS: [6] HOlL-029/786; HOlL-021/336; HOlL-021/20; HOlL-021/26; 

HOlL-021/268; HOlL-027/12 
JAPIO CLASS: 42.2 (ELECTRONICS - Solid State Components); 14.1 (ORGANIC 

CHEMISTRY - Organic Compounds) 
JAPIO KEYWORD:R002 (LASERS); R004 (PLASMA); R096 (ELECTRONIC MATERIALS 
~ Glass Conductors) 

ABSTRACT 

PURPOSE: To previously control a solution which accelerates the 
crystallization of a silicon film in element concentration so as to improve 
the silicon film in crystallinity and to lessen the solution in element 
content by a method wherein an amorphous silicon film is made to retain the 
solution and thermally treated to form an active region. 

CONSTITUTION: An amorphous silicon film 12 is formed on a glass substrate 
11. After a hydrofluoric acid treatment, an oxide film 13 is formed on the 
siicon film 12. Then, nickel is added to an acetate solution, wherein 
nickel is lOOppm in concentration. 2ml of the acetate solution is made to 
drip on the surface of the oxide film 13 on the amorphous silicon film 12, 
the substrate 11 is left to stand for five minutes keeping the oxide film 
13 in this state, and the oxide film 13 is spin-dried up by a spinner 15. 
By this setup, a nickel-containing acetate solution film 14 can be formed. 
Thereafter, the substrate 11 is kept in this state for five minutes and 
then thermally treated in a nitrogen atmosphere at a temperature of 550 
deg.C for four hours in a heating oven to obtain a crystalline silicon thin 
film 12. 
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&ff5. CODfiR, ;i-v^r;i/d^A$nfeai5^i-2 2W^« 
milt'^<i:^|6llcigSfifeSA«?f*pn«>. 0 2 (C) tr*3 

0,25 d<8fc^fR] ir,saYt*^fT*3nfcmt^T* 



[0 0 5 0] *SISS0iHCt3ViT. ^Jgi^, «#StFB^* 

ir;felt'5--;/'y;i'©igSSr 1X10 16aloms cm-3~ 1 
xiO'Satoms c Tn-3roieffl"eSiJiSPBltgT$. 0 . I^t^lC 

■5. 

[0 0 5 1] *|^JfifisjTS^L./ti-5;5::^^tlC<i-:3T}Kfi£ 
[0 0 5 2] 0iJ^«, i©Stta*M±tr^*'f hiiejtM^ 

*-r ^f^»7!(?i£:-s i $ ^ . ;i « j: -j T'i* 

[0 0 5 3] b*^U7a:*ie>, iiSSttajgM75W7 -ySEtt 

±.WbxmM.is.%<r>tU^. 
[0 0 5 4] K;±j2E-<;tj;-5«z. ^|p]tcigS*^*^S.S L- 

[0 0 5 5] mm 3 D *ll«S«iJ«, ftti^Tt^T&S 
)V<Dit'^m t\^X-v^)\'7-^^)V7-^h^~h^m 

[0 0 5 6] ^roxsii, 1 t^tz.\tm!m2\ZfR 

js^, t^^'s.-^mm±.\zm.im^r^^t.tmiikx^ 

[0 0 5 7] !^;T*«:e<)f=t^^*5:IR?BT^. ST. 
S75i{£v ? fcs?) . ^a-f kxs \zisvy^lami<D^\z^^ \z6^ 

[0 0 5 8] S;;t. 7)\^=!-)VtLXIitJL^ 



(7) 



4tBasF07-l 83540 



^-hSrr:>;/-y;i/©»lrift^LTl 0 0 p pmizU^J:: 

[0 0 5 9] 'tLT:i(Dmi^^^Bnmmm±\zmifi-r 
^. fi^. t^&m.mmm\t. m<mm(D-rim (200 

0 AJ5) im^^tik. 1 0 Omm^©:«7;^Sffi±{r i 
■5. 

[0 0 6 0] ±ie^sMa^jK±'\cD^®(D^^S(±, ^ 

mm 1 ^ll*E«iJ 2 ®7k»ffi*ffl J: 0 , i!>3a: < T 

^v^dttcesr-g). CCl-eti, 1 0 Omm:ftcD®Silc 

2ml©«Tt-rs. 
[0 0 6 1] -^-bT, c:(^)tt^T5^>H«J#TS. 

5 0 0 r pm-C l^raueS-S-S). C:«^«, 5 5 0 
[0 0 6 2] 4 D :*:||»Jtt . M«7r^-r * S 

mt:^^R^m!SL±iz^mr^m-v$>^. 

[0 0 6 3] *IIJS«»JlC*!ViT«, KiUTO. imo 

1 / 1 WSflE^^VJ-S. Cl©5SlS©4'lc:z>>r^;i.©5gS 

[0 0 64] (MMm 5 ] 2|s:S|Jg«SJ«, 3|s:»BJ (Dyj^ Sr 
[0 0 6 5] H 3 (C*||JSfiJCDf^XS costs 

0 0 oA®ff$ic^-r<5. dosjYts^iig^, :y^x 

[0 0 6 6] ^UT, ^SKS^^^&HM^SJ 1 <i:R:^75: 

1 0 0 0 A«^p$tcfim-r-5. ^LT. s^m<t 

2 0 ASKOJ|i$»cS!?S|?BS^T®UV^OBil*»cJ;o 
[0 0 6 7] -eUTl 0 p pmWnyy;US:-g-*UfcB^ 

tr>K7-f*ff5. ■^<DW^yyTyym\ZJ;:^xm<t 

mmm2o t2 i^m.r)m^. ssoa?, 4^p^o»f^ 
HJfi^sj 1 tc^ Lfefm:^*ira b) 

[0 0 6 8] C05--y'ir;i/$SA-r^Xgfi, ^M^J3 



[0 0 6 9] ^jc. mik<t\^tzmmmi:n^-->ifi. 

T> ^t^W^Htl 0 4S:JgfiK-r«. CK^ftt^W^tgcl 0 
4«TFT©S1±M*«fit-r-5. ^LT, J5$2 0 0~ 

1 5 0 0 A. 1 0 0 0 AoSJ^ta^ 10 5 ^}^ 

cwst^ta^mtiy-f ^>i^ig^*Ki:LTfefe8^#g-r 
«.. (0 3 (A) ) 

[0 0 7 0] ±.tim\L&mm i o 5 ni^mz\m.%.i)^-ji. 

5 0~6 0 or. JffiL<li3 0 0~4 5 
O-CT, RFT'^XvCVDjfeT^WB • itaUjt. TE 
OStnM<7iS.1lit\t\ : 1~1 : 3. JE:/7(J 
0. 05 — 0. 5torr. R F/ty — IS 1 0 0 ~ 2 5 
O'^tXytz. *-i>ti(4TEOS$:®^S(.i:Lx^y>;*t3X 
1 1 1) »rMBE C V D ft t> U < C V DtttC i o T, 
S^S^?:3 5 0~6 0 Ot;, Jif S L < {J4 0 0 ~ 5 5 
O-CtLTJgfijtL^c. 0m.^> m.m%L<\tyirVy(Dn 
fflfLT4 0 0~6 0 O-CTS 0~6 0^7— — 

[0 0 7 1] ^(D^^^TK r Fx4^->-7-U— !f- m 
42 4 8 nm, /t;PXi|B 2 0 n s e c ) ^)-£>^i{i•?-n<J: 
l^«7i^S:Sil*r^ Z. tT. -> U 31 >W$L 1 0 4 CO)^ 

TIC. S^©i5^$rSS?6<]fc«]i^-r^c:i;^»^Tr^, LA^fe 

[0 0 7 2] -^-O^, IP^2 0 0 0 A~ 1 um(D7)V=. 

/'^3'-->yL, y-f hUffi 1 0 6 SrjeJSg-T'g). T;i'5 
:2'5'i»lC{3:x:^3>v'^A (S c) ^0. l 5~0. 2S 

7. l~3%£DS5KWX5^^>if'Jn-;i/^?gl3S 

2 2 0 Vi-l?«ffS:±lf, -€-tD*^-^-e 1S#W^LTM 
1500~3500A. #iJAt3f. 2 0 0 0 AW^ffiK-ftl 

mioB^^m-^. mz cb) ) 

[0 0 7 3] -e©^, 'r:t>K-t!>i?'ft (T'^TT-VH 

7'f> (PH3 ) SrfflVife. K-Xg«, 1-4X10 

[0 0 7 4] Se.tC, 12 3 (C) JC^-rj;'5lCK r FX 
:^'->-7— U'— 1f— (l!jtS2 4 8 nm. /'^;i'Xi|g2 0ns 
ec) SrSgl^LT. ±K:^ffi#I««0#AtCct-:jTiKa 

SSti 1 5 0~4-0 OmJ . cmZ . jffiL< 
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«2 0 0~2 5. OmJ/cm2 T*^. d^UT. NS 

(«) 0 8. 1 0 9^me^-r^. cne.<D 

h}f^ti2 0 0~8 OOQ.'^DTSofe. 
[0 0 7 5] dOlSIZ^SViT. 1/— tf— 
Ot, 7 7^y->i^>y$:^L.TgB#W»Cl 0 0 0~ 
I 2 00t: (->'J:3>^n^'-©SJ|) iT±#$-t^. 

• 7--;p) (RTP, ^tf-;/ K • • T'n-feX 

[0 0 7 6] -€-(7)^. ^SCBKitei*'^ 1 1 0 t L/T, 

Dmizx-^Tm^t^mm^m-^ 3000 Am-r-s. » 
«sa?tt2 5 o~4 5 or, ssortrs. 

1-5. (0 3 (D) ) 

[0 0 7 7] -eLT, B^1*£»f5l 1 0^X-y5^>i/L. 
T, 01 (E) »C5^-ri-5tCTFT<DV-7>.'KU-1'> 

><DW^ 112, 113 «:JgfifcL, lEiii^ 1 1 3 «iii5Rf| 

mi 1 n:^$-B--5. 

[0 0 7 8] y^X^Ma«:>«ViT:^-;/^;i/*»AU75: 
fc. 

[0 0 7 9] UjS^U *||J6^J0J;5C 1 0 p pmCO® 

[0 0 8 0] mwz. tK^^ts 0 0-4 0 ox;to. 

-OTFT«, V-T./KU'-f >M®1 0 8,'l 0 9t 
^•V^;i^fi)t^^l 1 4<£^LTVi-5. 1 5d«N 

[0 0 8 1] :^m:mm(Dm0^^^vrzm't, sttB4' 
jc??ffi-r -sx y ^)],<Dmmii> 3 x i o » » c m-^ms.s> 

-SVitt-e-ttetTO, IxlOlSatoms cm-3~3xi0 

[0 0 8 2] immme} **ss«aj;r*3ViT(s, mmm 



[0 0 8 3] :$.mmmizidH^-y^)V7im<DmA:fim. 

tbXti. S?JSeiJ3. IIJ£^J4T*T:^ffe»cioT%J; 
[0 0 8 4] *|IJiu«fiJtt, Ti^'r-^^^vKUi^y^WiiiSS 

0 4tc*iiss«aj(Df^Mxg^5^-r. ^-r. a«2o 

l^iSfe^L. TEOS • Xh=^-> . •>5» i 

0 0 0Aro^<tS^roTtlJ;]K2 0 2 SrJl^fiS;-r-5. 

T, :/7XvC VDffi(CJ:-3T, 5 0 0-1 5 0 0 

A, m«i 0 0 oAwxtt ( i^) (D^^nmmm2 

0 3 S:fi)tBi-rS. ^l-aMWJCj?^ 500-2000 

A, m^it 1 0 0 0 A(7)^fta^M 2 0 5 ^>^57:vC 
VD^(Zi^TfiXM-r^. -eLT, lE^tSlgM2 0 5^ 

0 6 ^)gfi£T-5). 

[0 0 8 5] ^ bxuM^j 2 iz^ Lrz:fjmiz^om^<t 

-y^)\^(Di^t,tl 0 0 p pmT-^-g). ^<Di&. 
[0 0 8 6] liro^. S^^iS^TX 5 0 0 - 6 2 0 

m^i-£5 5 or, 4B#pB^«;jDi^7'x-;u$;fTH, 

SIMS 0 3©iiSS<tS:fT^. m&<ti,t, -y^JVt^m 

iaiCfeViT(3:M®2 0 4tlziy'b-;W/0qa^#A^n 
Tm^<tVfzm^. 0 3««l:^lRllCilSS<i:UfcSR 

:5)-^ST. C(C2 0 3TS$n-5.^f6l'\CD»a«. 2 
5ymg*T'S)«., Sfc-?-K)ie^^S:^|6]tigts& <i i 
1) $ft:;^|SlT*^C<i:75SSIIS$nTVi-S). (0 4 
(A) ) 

[oo8 7];^t(c, m<tmmm2o s^m^T^. z<d 
RR, 0 6(D^mizBiisi.^ti^m^mhmmizmm 

Xyf^>ifLT. at)i(7)ett)i^«2 0 8€:}^fi5tT-ib. 
dO^, 04 (A) T2 0 6T5^$n;t^igt(d;, x-yy 

x-;;^r;ud?SigMlc#ffiT^:ii75^*?iiiS^tiT^i-5. :i 

ir:fev>T«, ffitig 2 0 8 icisv^T, cn^<7)x-y'y;u 

[0 0 8 8] -ecD^, 1 0 0i*?*SSC07X^tv.^#tJ' 1 0 



(9) 



SLE, 5 0 0~6 0 0*0©, ■(•^WtCliS 5 0'CCD#H 

(S^^) 2 0 8 coa®^K<L$-i±. mtmmm2 o 9 

T>^-T|?H^ (1^, 1 0 096) . 4 0 or 

0. 6~4 4im, «»J^l^. 0. 8~1. 4umtCtf— :^ 
Sr-b-P^il-itS: 3 0-1 8 0 KftS^K 2 0 

1~ 1 0%roHC 1 $rgAL-TfeJ;l'\ 

[0 0 8 9) mf^m<D^mtLTit/\ciy>y>:f^m 

A-±©ig«*«9 0 0~ 1 2 0 0'C(DmiC$)-Si'5lClfl 
ST -5. ->Un>'>xA-lcll^6J4^Acf^ 

«5 0-2 0 O'C/gJ. KSfie^?&aiT2 0~ l o o 

S31i*«T^S. (04 (B) ) 

[0 0 9 0] mtm^^r. :^./t-y^U>yftlCctoT, 
PS 3 0 0 0~8 0 0 0 A. M^ite 0 0 0 A(DT)VS. 
~^A(.0. 0 1~0. 2 %(^7.^)>v':^A$r-&tr) 

T> y^r hm®2 1 o€:}gfi£-r-5. (ia2 (o ) 

[0 0 9 1] J:K)7;i'5zi'i;A©«M«S®Sr 
fi&ffiSSYtLT, ^MlrSt<t4SiM 2 1 li:B^t^, dCD 
l»SKYt:«> S5M*^* 1 ~ 5 %^^rLfzJi5^U>if'J a 
-^I'^^'Tfr^. f#en^K<t'^M2 1 1<^)J?$«2 
0 0 0AT?$>-2.. Z.(Dmt<[:'^2 1 Ht. '<k<D-i:t 

±IHI®Sffi<tXg-r^4e)^CidiT#-5. (0 4 
(D) ) 

[0 O 9 21 2^;IC. 1'::i->H-tf>^j£ (T'^XVK- 
tf>y^i<»:t)m'5) irJ;t3T, ffittS^St (V-7..^K 

■fey-r h«fii2 1 0 i-tO^fflWKftM 2 1 1 
tbT, gES^M»cN#«S^##TS^iSJ6«!) (^d 

^ y (PH3 ) Srffll'^ J]Pam£E«:6 0-9 0 kV, 
7l«8 0kVfrs. H-XS«1 X 1 0 15-8 X 1 0 
15cm-2, ■6»J^«. 4 X 1 0 l»cm-2<i:-r^. 

NSro^tti^mt^2 I 2<h2 I 3€r)gfiS;-r^:i<i:*^ 



m@tcs« 5 nfcm^^Ti^aitf i o iz «j - i^^sitTii^g; 

[0 0 9 3] -e®^, if-^WSisticioTT:^- 

;i'?:ffofc. U-if-TttLTti. K r FX:*^->x'U- 
if— (KS2 4 8 nm. /t;U7.ti2 0 n s e c) ^fflv^ 

x:^^;i.^-ga[7i«2 0 0-4 0 OmJ.'cm 
2 , •eaj;t«2 5 Om J.'cm2 tL, —t^m\Z-z>^2~- 
10->3yh, |SJx.t3:2 v-a -y HSSW-Li/t. CODU— tf 
-3t©M«B#»C««*2 0 0-4 5 OncSft JCiJDl^-r^. 
CLttc^toT, S!i^S:i8:*:-&b4«)TfeJ:Vi. (0 4 

(E) ) 

[0 0 9 4] ^V^T. 6 0 0 0 AC0K<t:a^M2 1 

oA<Dmmmnm^ (itois) srfiiaKL. ;in«:/i3' 
[0 0 9 5] ^LT, mmii&mm2i4. 2i5{czi> 

> 1 X '^7 A cfc -pT T F T ««® • iEM 

2 17, 2 1 Si^H^-t^. 1 SLEcD7K*l|:ia 

^TSSOt:, 3 0 5i-CD7-— Jl/SrfTli, TFTSr^T 
STi'T^W'T/VhUi'XWiS^lHlSS^r^fiR-rS. (0 4 

(F) ) 

[0 0 9 6] CHJffitSSJ 7 D 0 5 (C*|IM«3J©fP^X§<75 
Wraf0S:^T. Sf, (Zl-i;>y7 0 5 9) 5 0 

l±{::XAy^'J>i7'ftlcioTjSS2 0 0 OAwSE^t 
a^t^TtttiSl 0 2^fl^s!tLfc. S«fi, TtillMW^ 

ir^Cfir^ftmi. 0. 1-1. 0'C.':Ji-r5^SSiiAT 

®f^fkXSi3±Z>'-?-ro^(73SiT:^-;i'X^S:^tJ') T- 

— ->>/7 0 5 9a!|S-e»4, 6 2 0-6 6 O'CTl-4 

mmT--)VLrzmi. o. 0 3~i. o-c.'^i-. »sl 

<«. 0. 1-0. 3X.'-^^-C^7^L, 4 0 0-5 0 0 

[0 0 9 7] 'AiZ, y^X-VCVDfeJCi-^T. PS 5 

0 0 - 1 5 0 0 A, «»J^« 1 0 0 0 AwXtt ( I M) CD 

m\z^Ki$^^n^mm(Dm^<t^nu^ft. "ti^xmm 

ITH^ (:^^) . 6 0 0=C. 4 8mfl^T-—}VLXm 
S^tS-a-. ^^m?: 1 0- 1 0 0 0 umn<D:K^-SlZ.'t 
^--y^X^Xs a>1;^coa*M (TFTWJSttg) 5 0 
3*}^fi^Lfe. (0 5 (A) ) 
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[ 0 0 9 8 ] -^-OD^, 7 0%<D:^M^^^iSl^ 
^^7k.m,^m'=i. 5-1. 9wtt:^T/WD>?xri 

{k^-ti, 5 0 0~ 1 5 0 0 A, mA.itl 0 0 0 A« 
Iktc J: 0 , -^-fDSffiTi^* 5 0 Ai^i^WP 

0 0 AcDP$roS^MSrM<kbT. P^IOOOA©^ 

<mmm^mzm^\z\t, m^rzmmm<r>m$\t5 o o 
[0 0 9 9] -B^zmt^mm (y-f hjse^) tstt 

bT. :iR.izit^(D^mm'tm<t-r^:Ltiz^^x^mm: 

Sr^<b. TFT<i:bTO!^ttS:r^±S-a-S'b©Tf* 
[0 10 0] |SiK<tJr±-s.TSEfta*M 5 0 4 ^M^L 

rz<n%. msL^-mt-^mm-mm. (i^. i o o 

%) , 6 0 0rT-2B#PBl7-->ll'b75:. (13 5 (B) ) 
?l^«SViT, MJECVDftlrioT. I?$3 0 0 0-8 
0 0 OA. ■esj^«6 0 0 0 Aco#M^^^ (0. 0 1~ 
0. 2%(r)m^-^ts) &fiXJ»bfc. ^bT. a^M^A 

:^-->ifbT, y-r i-«ei5 o 5^}g^iS:bfc. S6 
s) {cN^ma^^^-rs^wtJj (d^iTtss*) 

b:fe. H-lf>i^:^>^tbT. y*7.y^y (PH3 ) 

Sr^Vi. J]D5$«ff«r6 0~9 0 kV. ^f^J;^^^ 8 0 k Vi 
b^. K— X*»il X 1 Ol5~8x 1 0l5cm-2. 
«, 5X 1 Ol5cm-2tb^. Z.<r>m^. NSW^Mt^J 
«tR5 0 6 t 5 0 7;i«7Kfi^$n;^c. 
[0 10 1] ^-(7)^, W-1f-3tcoMit(c=fcoT7:::- 
l^-- tf-^ttbXtt, K r FX+v^V— tf 
— (MS 2 4 8 nm, /^)V7M,2 0 n s e c) ^m^-^fn 

#H. x;^.;i/^— SS55*2 0 0 — 4 0 Om Jx'cm2 , 



^J^«2 5 Om J .'cm2 ib. — tJ^EFtICO^ 2 ~ 1 0 

wfiisti^»cs«S:2 0 0-4 5 ox:ms.\zua^r ^ z. t 

(C±oT. ?J)*$:i§::^-a-b«6Tt=tl.i. (0 5 (C) ) 

[0 10 2] Sfc, -uroxSiS. m.^^if\-mz^^y>-:f 
T--Mz^^:fjikX'hJ^\'^> iS.min-m^t$^^n^m^ 
0 fcies<kbfc^3g'^tii»iR$n^-r<. 1 0 0 orui 

S«lC!Rit5lSn«.*«, -S\^-mMi>S-% (SESO. 5-4 
Mm) tt?ftiR$njr< 1/5) 'N^^iRSniKt^roT. :^ 

ST-rtr<D-C, :«l7XSSWiiSi5>-*^F4S<!::i5: -sisters 

[0 10 3] MV^T. P$ 6 0 0 0 A(7)^fk^*M5 0 
8 ^mm^mm <i:bT:/^XvCVDft(rJ:-3 TJ^fiX b 
fc. ClCOMWMJti^ibTtiTPiJ'r = K^^'ifflbTfei 

m<t^i'>t.7)VS.-^L.o:)0mm\ZJ:.^XTF 
TCDit® • EM 5 0 9. 5 1 0 SJ^fi&bfc. ft^lC. 1 
^OTK^^fflftT 3 5 or. 3 0^ro7x-;i/€:fT 
Vi, TFT^^fi)tbfc. (12 5 (D) ) 

[0 10 4] ±tnz7R-r^mx'mibrirzTFT(r)^ms. 

ttl 1 0 — 1 5 0 cm2 s. SMIiO. 2-0. 5 

U-f >tC7j^'j7^* K-H>i7'bfcP5^^^;i/STFTfe 
<^&.VrztZ.^, ^a)S«9 0-1 2 0 cm2 .'Vs. 
Sffl«0. 4-0. ev.'tif-CfcO. ii^WPVDft^ 
CVDjilcJcoXy-f h*6SIK«r}gfi!tbfc*i^lctt:«^b 

T. ig;aSJi2fiJiy.±i«<. sfiiti2 o%K;±t>Mi!>b 
FTtji 0 0 o-ccojeia^KYktrioTf^ssnfcTF 
[0105] mmm 8 ] *^be«si«7 -t^^- y v h u 

t*. 0 6W7:?7^'C:^Vh<Ji7XSCD?£S^^B©— 

[0 1 0 6] laiCiSUiT, 6 1 tS:y^7.*«-t?$>0. 6 
2(*ThUi^Xt^tC«fiX$nfciii^^^-C^D. 

mzimsy-ws<Dmm*m^-^tix\^^^, croasiro 

— O-CJICISXI- ■y5^>y^^ibTTFTA^EB5n 
TVJ*. Cl(73il^^«COTFTS:l|Bi|j-r-5;tie>W K^-f 
/\*— T F T d^'lE® $ *T.T V i Ti^ffl iZ2 K 7 -T ^« 6 

i±\z-<^t^-^tixmis.-^tix\'^^. 

[0 10 7] K^-f/N'-^l^e 2lcK«$n^TFTtl 
iB^^l^e 3lcRS$n«)TFTliiii^«1lco^ 
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6 sirffis^n-sTFTfs, w&m5\z^-rTFT^m 
c 0 1 0 8 1 m)&m 9 ] ^mmmit. ^m&i i ii^-r 

CO 1 0 9] (zl-->^7 0 5 9) ±tcT 

KljMt LT:^/ty 5' 'J >iy*lCioTSI<kaiilJK«: 2 0 

OOA^fitLfc. ^LT, #SS^^MSy^XvCV 
DfelCioTS 0 0~8 0 0 A, ■esjA.a. SOOAtCfiS; 

t>\zzfvnsm^^z.is.\^K ^<Dm. mm^m^'i'\z^ 

ViTUV^OBB|tS:43;i;^V\ 10-10 0 AcD^YkS 
Kit IC ct ^ TK<ta3g)S€:Jgfi3t bT t) ^^3!^ Vi. 

[0 110] mt^mm^^, m^tmmise&mizv\f: 
>ifim^^z.f3i\'K 0 7 (A) (D^oizmmfsimtjm 

lf<— X h^ffiVsTiJIlTi^fc*^ ^tciJ 
[0 111] UAiroi^lrMSMl-JlSO^tri^EIiOi^r 

j&^\^ft^. \ t.mm\z7.\i>zi-y^^ >ifik\z 

m-r^j&f$.i^rzmK>m<7imWiirt\z. wmL-v^JVTi^wm}^ 
—mz\^?^]i^hj-c\>^^. 

[0 1121 m^m 1 .hi^^jcjn^ipi'^vi 
T, s^5?H^4'T5 5 ot:. A^m<Dmm9^M^iiz. 

m ^n^zta^-c^ft. :^mmiz^\'^x\i, mm 
mm\zyi£>iftm.=&mr^t\z^^x. ^^n-mmm 
\zMiyX. -5eco:^ip]. lis, mmi^^fzi^x-y^)\'^ 
mxvfcfttf). 0 7 (B) (Dla<. uroiKStta^M 

^ie,nfc. -r^it^-fe, &yjm^i^<itmnm<D^-oiz. 

-;^i^(rSi.iSSftlS[;i«#<f#e>nAc. 0 7 (B) 
[0 113] DUaroilS, PBlRi(S5b'>i^C0B#ra, 

■rn«iv>. fcfe'L, wmstSii0^\-mm.\z^-^fmi-^ 

0. 3 uinUiT<i:?i^J;5»cU;^c. 
[0 114] ||JE«fiJiroJ;^(r^t:'>i^5aS€:«e$-ric 



[0115] CI?»J 1 0 3 ^HJSesjlJ , USS^i^J 9 Tf^ 

0 1 (3— ->y7 0 5 9, 1 0 cin:ft) ±C, Tilkm 
tLTKYk^^MS 0 2Sry7Xx'CVDftlCj;oT3 
OOOAtCfiamU^c. -e-UT. t/^XvCVOfelCio 
TS^SKSMIKSr 3 0 0 - 1 0 0 0 A. 5 0 0 

AtCfimUfc. 

[0 116] ^rom. mmm^tmrnz. ^^wR-^wm. 

LT, ^^^ffl5i.4'tc43liT. 5 sec, 4B#PBicoJPf^ 

[0 117] 5gt::i^ai±Srl6]±$if«)fci*»ci/- 
— tf-3t€:H§MLfc:. ilCDt^. K r FX^v-^U—if 
-% (Kfi2 4 8 nm) ^200~350mJ.'cm2 

rz^m^<tmmtn±tz^^<t-^titz. ms ca) ) 

[0 118] tP^IC, ^<D:^^-L•T^#6n/5:iKatta^ 
JK8 0 3€:/t^'-n>i^UT, atftwm«8 0 4 (SI* 

9 (A) , (B) (Dmzf^^mmz$ii,T. mm.:fimt 
[0 119] ii(Dt^. TFT^mti^nn\ti&^^m 

m*mn^-r\'\ :L<Dfz^. ^^^r^^jvw.mz-^^n^Mi 

^CDSci3j;tX-?-(D::^(6](ri^T, TFT(Z) 

(dr-f hnm\zwu7:^wm^^m\^fiAmx(r> 
-lymm. m^^it. N^r^;uMTFTw^(c«, ¥ 
■1" \'mm\z^<Dm.m^^ni ufct^ffi-c© k u-t >«je) 

li^, ^TFTcDf^-V^^WrttC^ifiE-rSliSS (Jftl?-) Sfc 

[0 12 0] z.n\t. m^^<r>:k.^-^i)'i^^r^)V<r)±^ 
^iimns.. h\^<\t^n^~f iifs.-:}ftm^\z±^tif^ 
mtis.^. '^^^)Vt^U^m.\z)^c^-z+^\z±iti^-^ 

\,^m-^izitmm^<DTFTtmc'^^f)mnx^^o - 
tA^-A<\iu-f ymmizw-friz^iE-r^m^izit. u 
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[0 12 1] j^^m-cit. iSS«^t'>i/:^(^tcft^ 
IC^SLT. ¥fTlC<b^fc:«-& (0 9 (A) ) (CIS, f-^ 

^;i^ilWtc#ft-rsM# (MS) w^7&«pi^<k$n»c 

m*^:k^^^. — ^9 (B) (7)i-5icMB;(ci:-3^« 

&^rzt(). 5^r^;i^^9 0 2rt»Ci¥?5-r^iai^9 0 3 

ic. 0 9 (B) (D^oizmimmms 0 4\t\^u^ >M 

CiroS^^a^K 8 0 4 HT F T<Z)S14MS:mT-5. 
[0 12 2] ±Eet^t-t), 7t>;y«l 

m ^M-t Z.t\Z i SiiSSte O^l^Yt tc i SKT % * o 

[0 12 3] Ld-'LTidse., ^mMm(DXoiz^if>-if 

fc. z.<D^viz'7\f>'^9im^mrz.t\z^^mM-^^M. 

enfe. irV hiiifeiSSie 8 0 5 i LT, KJ?2 0 

0 1 5 0 0 A. mpLifi, 1 0 0 0 Ao^rta^gigsry 

^ C V D JC i t3 TJgfiS: L fc . 
[0 12 4] -^-O^, 1 0 0 OA- 3 um. MA. 
\t. 5 0 0 0AroT;i'5=:'5'A (IwtSgcOSi, t)b 
<ti0. 1~0. 3w t %CDS C €:-^tJ) ]K*X/t>y^ 

hUMS 0 6«rJgfiXL.;^c:. C5^(C««S:p 7 . 
l~3?6(DS5SJCDX5=-U>^"j3-;V@jglCgb. e 

T2 2 0 V^T€ffi«:±lf. -S-Wt^iiiT IB#W^UT 
mT'^itft. COi^JCUT. ;P$ 150 0-3500 
A, fl«JA«. 2 0 0 0 A<75l»@K<t#l 8 0 7 Sr)BfifcL 
fc. (0 8 (B) ) 

[0 12 5] -f:t>K-tr>i^ffe»r=toT. » 

ttS^K 8 0 4 IC. -^W hnm 8 0 6 S:VXi7 1 LTS 
ES-&6<)lc:^iS55'^$rttAtfc. v'3l^^> (B 

2 He ) ^]f-\f>-^:^7.i:LXmm'&&XLT, PS 



^*6#i««8 0 8 'mi^.t'tz. z.<Dm-^. mm(D k-x 

fifi4~l 0X1 Ol5cm-2. ijajfi^ffSrS SkVizL 

ft. ms (c) ) 

to 1 2 6] $ etc. K r FX^^i^vl/— tf— ^3.2 
4 8 nm, /t;W7.'l@2 0 n s e c) SrSasttx, K-fcf 
>iy$n/t5FiMiK»^«8 0 8ro5gttfl:*:fec:3^ofe. u 
—*f-(DJL^)l'^-mmt 200~400mJ.'c 
m2 . 5f^L<{S250~300mJ.'cm2 fjm^X 
a&ofe. o^ir, ^ra^ifeJiK 8 0 9 i LT, :/5Xvc 

yDm\z^-z>xm<tmmm^m-s 3 0 0 0 AfcexMu 

[0 12 7] ^L-T. mr^mmms 0 9, ^r-r hiiie^ 

8 0 5C0X-v5^>i^^:feC:;iVi, V-X{C3>^'^' KtJ: 
>r^i*tCi;^TmL, /1^'-x>ybTV-X«ffi8 

1 o^mi$.iyrz. (0 8 (p) ) 

[0 12 8] A^y->'><— >'3>Bi8 1 1 tUT 

S$ 2 0 0 0 ~ 6 0 0 0 A. {(iJ>L«. 3 0 0 0 A©S-ft 

if&ltK8 0 9, y-i \-mmm8 0 5'&:sLy^>ifVX, 
\'l"i>\Z$!il^-C=i>^i7 h^—)V=S:mBSLtft. 
T. -r >-x-< ■^A^gmft^lM (I TOM) :i 
nSrX-y5^>ifLT, iffi^mffi8 1 2 SrJgfi^Lfc. (0 
8 (E) ) 

[0 12 9] 

[^«] mmm ^m-x \^Ti&Mxm^mxf&^<t $ -a: 

[0®Wfa*;5:iaBJ] 

[01] ||JS«»JWIS*^T 

[0 2] mMmnTM^TT^r, 

[0 3] ®M*rox■;;'b-;^JgS<i:«t^^6]'NWS!iS^i)^S 
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